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@ Frame of eyeglasses of an aluminum alloy or other metals which permit no soldering, parts thereof

and hinges.

@ Disclosed is a frame of eyeglasses made of
aluminum alloy or any other light metal which pre-
vents soldering or plating, and therefore could not be
thought of being used as material of frames. Frame
parts of aluminum alloy or such a light metal have
soldering-permitted deposition layers formed thereon
according to the present invention, thereby permit-
ting the soldering of the frame parts into an integral
frame form. Deposition layers are formed in the
metallurgical penetration into the counter surface,
and therefore, such deposition layers cannot be
peeled off, thereby assuring the stout soldering.
Thus, frames of eyeglasses can be made of alu-
minum alloy or any other light metal which could not
be thought of being used in making frames of eye-
glasses. Such light frames of eyeglasses are most
desirable because persons do not feel tired even
though they wear eyeglasses for a long time.

Rank Xerox (UK) Business Services
(3.10/3.09/3.3.4)
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The present invention relates to a frame of
eyeglasses of an aluminum alloy or any other met-
al which permits no soldering, and to hinges fol-
dably connecting the front to the temples of eye-
glasses.

A frame of eyeglasses for holding two lenses
must be light enough not to cause a person wear-
ing his eyeglasses to feel tired after wearing a
relatively long time. Therefore, the frame is made
of a light material, such as titanium or nickel-
fitanium alloy. Frames of these metals are light,
compared with those of stainless steel or nickel
silver.

Disadvantageously titanium or nickel-titanium
alloy prevents soldering, and therefore, frame parts
of such a light metal are plated, and the so plated
frame parts can be soldered. The plating for sol-
dering requires extra steps, and accordingly the
cost involved for making frames of eyeglasses will
increase. Also disadvantageously, the so plated
frame parts cannot be soldered firmly because of
the liability of the plating to the peeling-off from the
frame metal.

A frame of eyeglasses if made of an aluminum
alloy will be lighter than that of titanium or nickel-
titanium alloy. The alloy, however, permits neither
soldering nor plating. Therefore, frame parts of
aluminum alloy must be riveted or caulked. Frames
thus made up by the so riveted or caulked parts
present unpleasing appearance.

Titanium, nickel-titanium alloy or aluminum al-
loy can be spot-welded, and therefore, frame parts
of such a material can be spot-welded to a frame
of eyeglasses. Spot-Welding is not easy, compared
with soldering. Parts to be spot-welded must be
pressed together while being subjected to spot
welding, and therefore, such paris are liable to be
spoiled in appearance.

In this connection, the areas of parts to be
spot-welded are limited. Also, minute parts cannot
be spot-welded. From these points of view spot
welding, in fact, is not appropriate for the purpose
of integrally connecting frame parts into frames of
eyeglasses.

Hinges are used to permit the foldable con-
necting of the front to the opposite temples of the
eyeglasses. Such hinges are very small in size,
and the temples will be folded on the front many
times. In addition, each hinge must support an
associated temple in the form of cantilever. The
force which is applied to the opposite temples will
be transmitted to the hinges as bending force,
thereby wearing the slidably contact areas of the
hinges. As a result the hinges are loosened, and
the eyeglasses are liable to shift from the correct
wearing position on one's face.

No matter what sort of material hinges may be
made of, the wearing will be caused, and particu-
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larly titanium, nickel-titanium alloy or aluminum al-
loy is liable to be easily worn. In an attempt fo
prevent the wearing of hinges of such light metals
washers are used to avoid the rubbing of paris of
same metal. The attaching of minute washers fo
small hinges requires complicated and time-con-
suming work, and such washered hinges are very
expensive.

One object of the present invention is to pro-
vide a frame of eyeglasses of light metals or alloys
which permits no soldering, particularly a frame of
an aluminum alloy.

Another object of the present invention is to
provide a frame of an aluminum alloy having
hinges free of substantial wearing.

To attain this object a frame of eyeglasses of
an aluminum alloy or any other metal which per-
mits no soldering, the parts of said frame being
freated so as to permit soldering for connecting
such parts into an integral form by soldering, is
improved according to the present invention in that
each part has one or more deposition layers
formed at its selected areas for connecting o an
associated part, and all parts are soldered via their
deposition layers to provide the frame of eye-
glasses, said deposition layers being formed by
applying one or more electrodes of a selected
material to the selected areas of the part; and by
subjecting the electrodes to electric discharges of
direct or alternating current of 4-8A at the fre-
quency of 107" to 1072 seconds under 50-80V for
a very short time ranging from 10~> to 10~° sec-
onds, thereby heating the electrodes at the tem-
perature of 8,000 °C to 25,000 °C , thus causing
the selected material to be ionized, and allowing
the selected material thus ionized to metallurgically
transfer and alloy well with the aluminum alloy or
other metals which permit no soldering, that is, the
deposition layers and the selected areas of the
frame are connected integrally through alloyed por-
tions therebetween.

The electrodes are of metals which permit sol-
dering such as Mo or nickel silver, and soldering is
permitted via the deposition layers formed as de-
scribed above. Such deposition layers is formed on
the slidably contact surface of the male or female
hinge part, thereby providing a wearing-resistant
slidable surface. The layer is formed by diffusing,
penetrating and accumulating minute particles on
the selected area of a frame part, and the resulting
irregular surface can be smoothed by pressing or
planing. When occasions demand, a male-and-fe-
male type hinge may have ceramic powder inter-
vening between the slidably contact surfaces of its
male and female parts.

Other objects and advantages of the present
invention will be apparent from the following de-
scription of preferred embodiments of the present
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invention, which are shown in accompanying draw-
ings.
Fig.1 is a perspective view of a frame of eye-
glasses;
Fig.2 is a perspective view of a side joint piece
having deposition layers on its rear surface;
Fig.3 is an enlarged view showing, in section, a
deposition layer;
Fig.4 is an enlarged front view of a male-and-
female type hinge; and
Fig.5 is an enlarged longitudinal section of the
male-and-female type hinge.

Referring to Fig.1, a metal frame of eyeglasses
comprises a front 1 having two rims 5 connected
by a bridge 6, and two opposite temples 4 con-
nected to the rims 5 via associated side joint
pieces 2 and hinges 3. The side joint pieces 2 are
soldered to the rims 5 of the front 1, and the male
and female hinge paris are coupled by rivets,
thereby permitting the opposite temples 4 to be
folded on the front 1. Nose pads 7 are attached to
the rims 5 via associated studs.

The rims 5 are connected to the bridge 6 and
to the side joint pieces 2; the male and female
hinge parts 3 are connected to the side joint pieces
2 and to the temples 4 respectively. These parts
have deposition layers formed thereon, and are
connected by soldering their deposition layers. In
case of an aluminum frame which permits no plat-
ing thereon, its parts have deposition layers of
soldering-permitted metal for soldering associated
parts together.

Fig.2 shows an L-shaped side joint piece 2, the
front and side sections 8 and 9 of which side joint
piece 2 have deposition layers 10a and 10b. These
deposition layers are formed by applying elec-
trodes of a soldering-permitted metal such as Mo
or nickel silver to the terminating areas of the front
and side sections; and by subjecting these elec-
trodes to electric discharges of direct or alternating
current of 4-8A at the frequency of 10" to 1073
seconds under 50-80V for a very short time rang-
ing from 10~> to 10~° seconds, thereby heating
the electrodes at the temperature of 8,000 °C to
25,000 °C , thus causing the soldering-permitted
metal to be ionized, and allowing the metal thus
ionized to metallurgically transfer to the counter
surface and alloy well with the aluminum alloy.

The deposition layer 10a is used in soldering
the side joint piece 2 to the hinge 3 whereas the
deposition layer 10b is used in soldering the side
joint piece 2 to the rim 5. The deposition layer 10
can be formed by subjecting the electrode of sol-
dering-permitted metal to electric discharge, which
generates a localized heat for such a very short
time that little or no heat distortion is caused in the
frame. The deposition layer 10 thus formed is
about 2.5 to 100 microns thick.
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Fig.3 shows the deposition layer 10 at an en-
larged scale. The material of the electrode transfers
to the counter surface in the form of particles 11,
and then such metal particles are dispersed, pene-
trating into the counter surface. Thus, the deposi-
tion layer 10 results. The electrode is of a metal
which permits soldering, so that a soldering-permit-
ted deposited metal layer 10 is formed. The solder-
ing-permitted deposition layers of associated parts
are soldered to form a frame.

The deposition layers are formed on the slidab-
ly contact surfaces of male and female hinge parts
for the purpose of improving their wear-resistant
properties. As a matter of course, electrodes must
be made of a metal having good wear-resistant
properties. Deposition layers of Mo or nickel silver
will provide slidable surfaces of good wear-resistant
and lubricating properties.

Fig.4 shows a male-and-female type hinge at
an enlarged scale. It has male and female hinge
parts 12 and 13 coupled by a screw 14, thereby
permitting these parts to rotate about the screw 14.
Fig.5 shows, in section, the male and female hinge
parts 12 and 13 coupled by the screw 14. Their
slidable surfaces 15 have deposition layers 16.
These deposition layers can be formed by applying
electrodes for instance, of Mo or nickel silver o the
slidable surfaces 15; and by subjecting these elec-
trodes to electric discharges of direct or alternating
current of 4-8A at the frequency of 10" to 1073
seconds under 50-80V for a very short time rang-
ing from 10~> to 10~° seconds, thereby heating
the electrodes at the temperature of 8,000 °C to
25,000 °C , thus causing the electrode metal to be
ionized, and allowing the metal thus ionized to
metallurgically transfer and alloy well with the ma-
terial of the hinge.

The deposition layer 16 may be formed on one
or both of the slidable surfaces of the male and
female hinge parts 12 and 13. The deposition layer
16 may be pressed or planed to reduce its ir-
regularities such as shown in Fig.3.

The deposition layer 16 formed on the slidable
surface 15 of either hinge part has the effect of
improving the wear-resistance of the hinge parts,
and lubricant applied to the slidable surface 15 of
either hinge part is effective in reducing the friction
between the male and female hinge parts, thereby
assuring the smooth folding of the opposite tem-
ples on the front of the frame. Liquid lubricant if
used, will be heated to escape in vapor when parts
are soldered. Therefore, ceramic powder is used as
lubricant. It is heat-resistant enough to bear up
against the soldering heat.

As may be understood from the above, frame
parts made of aluminum alloy or any other light
metal which prevents plating and soldering have
soldering-permitted metal depositions formed
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thereon, thereby permitting the soldering of the
frame parts into an integral frame form. Male and
female hinge parts have similar deposition layers
formed on their slidable surfaces, which deposition
layers function as wear-resistant depositions, and in
addition, their slidable surfaces may have ceramic
powder as lubricant, thereby facilitating the folding
of the opposite temples on the front of the frame.
The deposition layers are formed in the metallur-
gical penefration into the counter surface, and
therefore such deposition layers cannot be peeled
off, thereby assuring the stout soldering. Thus,
frames of eyeglasses can be made of aluminum
alloy or any other light metal which prevents sol-
dering, and therefore could not be thought of being
used in making frames of eyeglasses. Such light
frames of eyeglasses are most desirable because
persons do not feel tired even though they wear
eyeglasses for a long time.

Claims

1. A frame of eyeglasses of an aluminum alloy or
any other metal which permits no soldering,
the parts of said frame being freated so as fo
permit soldering for connecting such parts into
an integral form by soldering, characterized in
that each part has one or more deposition
layers formed at its selected areas for connect-
ing to an associated part, and all paris are
soldered via their deposition layers to provide
the frame of eyeglasses, said deposition layers
being formed by applying one or more elec-
frodes of a selected material to the selected
areas of the part; and by subjecting the elec-
trodes to electric discharges of direct or al-
ternating current of 4-8A at the frequency of
10~ to 1073 seconds under 50-80V for a very
short time ranging from 10™> to 10~® seconds,
thereby heating the electrodes at the tempera-
ture of 8,000°C to 25,000°C , thus causing
the selected material to be ionized, and allow-
ing the selected material thus ionized to met-
allurgically transfer and alloy well with the alu-
minum alloy or other metals which permit no
soldering.

2. Parts of a frame of eyeglasses of an aluminum
alloy or any other metal which permits no
soldering, characterized in that each part has
one or more deposition layers formed at its
selected areas for connecting to an associated
part, said deposition layers being formed by
applying one or more electrodes of a selected
material to the selected areas of the part; and
by subjecting the electrodes to electric dis-
charges of direct or alternating current of 4-8A
at the frequency of 107" to 10™3 seconds
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under 50-80V for a very short time ranging
from 10™° to 10~ seconds, thereby heating
the electrodes at the temperature of 8,000 °C
to 25,000 °C , thus causing the selected ma-
terial to be ionized, and allowing the selected
material thus ionized to metallurgically fransfer
and alloy well with the aluminum alloy or other
metals which permit no soldering.

Male and female hinge parts of a frame of
eyeglasses characterized in that each hinge
part has deposition layers formed on its slida-
ble areas, said deposition layers being formed
by applying electrodes of a selected material
to the slidable areas of the hinge part; and by
subjecting the electrodes to electric discharges
of direct or alternating current of 4-8A at the
frequency of 10~ to 103 seconds under 50-
80V for a very short time ranging from 10~> to
10~®% seconds, thereby heating the electrodes
at the temperature of 8,000 °C to 25,000 °C,
thus causing the selected material to be ion-
ized, and allowing the selected material thus
ionized to metallurgically transfer and alloy
well with the material of the hinge part.

Male and female hinge parts of a frame of
eyeglasses according to claim 3, wherein said
deposition layers are subjected to pressing or
cutting, thereby reducing minute irregularities
from the surfaces of said deposition layers.

Male and female hinge parts of a frame of
eyeglasses according to claim 3 or 4, wherein
there is ceramic powder between the slidable
areas of the male and female hinge parts.
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